Expression profile of MicroRNAs in gram-negative bacterial sepsis.
Bacterial lipopolysaccharide (LPS) is an effective trigger of the inflammatory response during infection with gram-negative bacilli (GNB), which implicates the pathogenesis of sepsis and septic shock. MicroRNAs (miRNAs) are shown to have a significant role in the fine-tuning of toll-like receptor (TLR)-mediated inflammatory response. We profiled miRNA expression levels in peripheral leukocytes of GNB urosepsis patients and compared them with those of healthy controls. We further explored the regulatory mechanism of endotoxin-responsive miRNAs in TLR and cytokine signaling by using human monocytic cell line (THP-1 cells) treated with LPS antigen stimulation. The expression of two miRNAs, that is, let-7a (P < 0.001) and miR-150 (P < 0.001), were confirmed to be significantly downregulated in GNB urosepsis patients compared with healthy controls. The expression of let-7a is first to be identified as a biomarker of GNB sepsis. By using an in vitro model with the human monocytic cell line, we demonstrated that LPS stimulation downregulated the THP-1 cell expression of let-7a. The downregulation of let-7a is correlated with the induced expression of cytokine-inducible Src homology 2-containing protein without change in cytokine-inducible Src homology 2-containing protein mRNA levels in THP-1 cells via TLR signaling pathway activation. Moreover, gain of function by overexpression of let-7a revealed that let-7a significantly decreased tumor necrosis factor-α and interleukin-1β production in response to LPS. Reduced let-7a and miR-150 levels in peripheral leukocytes correlate with GNB urosepsis patients. Furthermore, let-7a is relevant to the regulation of TLR-mediated innate immune response.